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fcisn-COST-l 
^jll - TIME -2 
- QUALITY -3 

e jLiic-Vl jja! L : ^J J ** aJjaJL AiKllI £a CliSj ^jJja^ jLa-j] jA c_jijilaal ^lllUj 


A-llLall (_)a j j^juoa]I ^LaIi] <JA S^liyi (_£-1a (JA ^JJ ^JA ^A j (_£AjujI^^J I^JJ ^ j^JjuoaII - 

(_)a ^JA AA-N.*n JU1L j i ^a.1 ^J^JJAA A£jL1a]I jl ciinll (JLaII ^jJaj (JjJaS^l (JA ^al Aj^DoaII 

V ^jjJIaSI A <a i < 



^ j-ajjujj j i.A\\ a\\ f,\ >>nj j ( C±aJ ) ^jjjouJI j-aluij j 4 JaaJl jj (JjtLall AjjouIIj ^jjjubail IAjj - 

Ujlgj lAiLaia (ilLall 4 -xJjuiI ^ Li, JLj ^_1 i (J^Laba jl L.jjJC- ^jC- (J^lubQ (J^liLall Jjj£ juj j 4 4_Luc oAa] (J ULall 4_il Jjul’i i**^* 

^ j^aaJl e-lglij] ^ j-aC- (Jl^Ja (Jjisuulill 4-L^.j-a j-aluiJ j 4 (JjIXjuuII 4-L^.j-a <j-a t4\l a\\ AjjouIIj ^ (JjaJla - 

^ ^\Jy\ 

► : ajIIjII A-hUAll Jjjia lA c^ 3 'J^V 1 - 



Annual benefit 



^ ^jJal jjSVI ^)-a*J! 4_al£J £-a i4\t a\\ AjjouIIj ^jjjaball j - 


c^llLall (JlLa-a ^^j^juball pc- jd^ll 


3- Equipment 4- Sub Contractor 5-Money 




► * Types of cost 
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1 - Direct cost - iiisai; 


^jLuSI j bj)\ y \W tHj O* *1aj J L5^* (3^ ^1 ^A 


2- Indirect cost - s^u^i jjc. iiissit 



^ # S^)lal \a\\ j j (JlLa (jf^ t^JLjJaj Vj L5^ (3^ ^1 ^A 


► Cost 



Time 




► 



rice V Cost 
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^ # a ls ^ j ^ ^kmi (j^Luo]i ^ljoJi j 


^Ijj Vj (JjULg]! ^ iUnj j a qKMl 4 -^.Ij^)I AiLjaLj (JjULgII j ^ LuHaI] ^LojV 4jKH 4 qKMI j 

S^jujLla ^LJuJi ^ iU^j o^ ^ qKMI ^jc» c^l]L<J! 

18% Profit 


► Price = Cost + Markup 

► 12 = 10 + 2 


2% Risk 


jaijj fUj) fUj )1\ Jlj-a jU-uii ^lijjj 4 yf\'\ AjLLuiAi JjIAaII UlkL 

. lgJ*a ^iIxulL fLL lII j)SjLJ tTv^ IjI 
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► . V tfcilc- ^sJ fljji.^"j ^aJ (Ja ^cLIaII ^)1 yi's) jA j 


^ _ a^aJl 1 g ‘ia (. Vlg \l ^IjIIj j -lai. 4 jS|^)a q C. c^Ui j 




gement elements: 




► 1 - Planning & scheduling 


^ # i g x kirk\ <LaL*Ji - 

^ # (^>Vlg 1 g x aAiJ L5^ 4*j^aLiJl djl - 

^ # 4jl-^3'oJ ClAkj^o Ju9 i pjj Aj^L^JI “La djLL^al ClbJajbu lil - 


► 3- Directing 



<ii]aj] c_fl^j ^xiaj l^a <sUJ j 
j ^ j^)jjia]Ij .1^)3 (_j£ 
cLlUl jIuiaII j CjU^.^L^a]| 


2- Organization 
4- Control - in the site 







Crash cost 
Normal cost 


Crash Normal 
time time 
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Time 


1 ^3 • ” 'Qlju'i 

&ij-yi ^ ^ j« ^ ^ u 

jbjj Ujjxu £jjAa]I ^l^j) QA 

IaAjC- (J£j A qK-<\1 

.j^i 


( 4ilS2 Jai jto.i V-jJl Sjtfll j ) 






Quality 


Cost 
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Time 


ij^JI Jiljijj diajll jl j LaK 

jjj£ Cli3j tilliA ,jj£j Ia^xj 
L_L^J JUib j t—flli L-UajjJ oAjli (jj^ 

(a5 lc.l £a i_LujL1a]I dlSj!t 


Quality 




. 6^ jzA\ jbjs AiKjll oj.il j Uii 


Jjjaluij AlJs CjL^L^ j Sjjj£ ujUIjj^ui ^jjjuLoll ^ Jjili <.**nhc> j jl 
£ j^aIaM S jjj£ (JjL^^Lua j AliiS wlaljijuiA £ jjjuL» 1| Jjill t-nhfr j jl 










^gic. jA 


jj £ 

,^Vi lII A g ^v\l 



^jou (JjilLoJJI Sai^ ^Ujl l3^^ cJ^ ^S^jli j A^iic.li ^UU ^jjxi l a!£jj j <ILoJ cJj^j c!jI jlia ^ Ig-LiA ^jj CjLuoI j^ll ^ <c* 




1- Technical 2- Economical 3- Marketing & environmental 4- Legal 

I £jj&dl jjijj j>ui (Jjlc tjj£j ji ylaill (> j jill S^itjJ Ifci fu j 

4-uiljJ 4>jaj (jSi j (jllS fU j j 4a^J ^Lua l^olc- (j^ajj AxlaS CjjIuiI du* (jjj£M (J^lt IaHa 

(jjJ LjjjaJali ljIjILwi aUoIa '6JjaAajIS fIL ^ f IjJiil JjS 

. AaJA 













^ jJjoi 3*1^ *LuA J ^-5jJjud]| 4 q\^M' ^A J 
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^LaJl Cjajll ^ l^jJajjal jl L^jtiji ^^1 Jlj-oVl ^ j 


JailuJJl ^3 jj^luo ^all (Jl^oVl A<qj 3 ^Jt> j 


n 


n = P(1+i) 


1 


iL-u Fi = P(1 +i) 


AjjUull o-lllall (J-iatx j 


► M.A.R.R (( Most attractive rate of return )) =lb + F+ lb*F 

► . &&a!\ j l$ j* j 


= %21 


iilUf rbjl 

tuaj 


%10 


%10 


J»jF 2 = P(l+i) 


n: cj! jiuJi jjc- 

CWj^' 


n 


► P = a(BH) 

i(l +i) 


► F = A( 


(1 +i)-l 


Interest 


► Fn = P(l+i) 


^ 4 (jLall 4_ixa^]| 


The interest received or paid 
based only on the amount of 
money that was initially . 


4 eOa*-a]| (ji 

c UjVi jjiu Vj 4 JijVi ^jlsi 

cln 1 


If P = 100 $ & i= 10% 
F after 1 year =110$ 
F after 2 year =120$ 
F after 3 year =130$ 


The interest earned on the 
initial investment on the 
interest earned on previous 
periods. 


4_iui j rtU (ji 

Jllj jj |J£ j 4 _ia£Ijj 

4LS luJt (>" cWjVI 

If P = 100 $ & i= 10% 

F after 1 year =110$ 

F after 2 year =121$ 

F after 3 year =133.1 $ 









f ij—i ji ig jAc- j^i 

■li£> ^>g a <i Jjlu ttall ji oto 

. l^aie AjS J-aa'l ,_$ jJt <>ijll 





0 1 2 3 4 5 6 7 8 9 10 11 12 


. (JJ iuJ JaAdufl Jld JI 


#+ £ ^ ^ ^ 

4jIulAJ| Lj|^lui JJjU £j±4 JJA-4 ^UJJ ^IfUl 

Ja^aI ^JLx 4 ^uajJ 4_L*i j£ <Aj& j 

j&H jjjia c> i*Aii ji t$#- 

jirfjjS? ji iguiC' 





ew machine ‘ 
one year 


JjC ^ 4 _JjIxa]1 qa j A A ‘ ua ‘ Jj ^ r A \\ j UjL ‘ 1 'iJ 

°/o9 Ci)jlu$ Axj AjLui^ ^$8000 UJ^ uijUoaI) W1 jiwJ) Jauiii) 4 _aj£ ujLuo^ t-JJa 4J) JlJj 


GIVEN : N = 8 YEARS * F = 8000 




Ex 2: 






>eposited 

j (jSn (j-d 4luj (j^a 4-4 Jj 4-Luu 14 SJLaI UjIuj $1290 \ ^2 1j1 


Required to get F 




14 

(1 +0.15) - 1 


0.15 


) 


F = 52251.07$ 

:> :s 4 5 3 7 3 5 1011 12 13 14 



* 1 * 


equivalent 


present investment 

%10 ^ j A^uili Cj|jL« lyul LJl^i a M-vi,„t $90 )QJ iViKd \ a \\ ^ & Cj|jlu4 5 SaaI Uj1u4 4p1Jj) f 1-4 


Given : P = 9000$ * i = 10% 

Required to get A ? 


n=5 years 


= A( 


i +i-i 


i l + i 


177 $/Year 


9000 = 


(1 + 0 . 10 ) -1 , 
A'^BE) 
0 . 10 *( 1 + 0 . 1 ) 

P = 9000 $ 






Ex 5 : 
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o save 
interest 


UjjS Siili ^ Jiaaj |j| $2500 l^Uaj SjjiJI Jjia Ui , 4l« s. $600 '^! 

»i«*-w tMn <> g>- %io 


Given : A= 600 $/Year 

Required to get n ? 


i = 10% 


F = 2500$ 


n=? years 


F = A( 


n 

+ i) - 1 

n 



n 



(1 + 0 . 10 ) —1 » 

2500 = 600* i^B) 






1 

t 

4 

) ' 

_ «. 




P = 2500 $ 
n = ? 




r«ivi 


IE 


HJ 


110 

hine. If the 
8 years 
5% 


(jj^' 4Ju£Laj AjwSLaII Jdluul dljiui \ 0 '* x 4 $49000 ^ *^a q$\ qa dl jlm \ 0 Cji au ^ ^i<Al 4£jJu]| kWv* djt£ |j) 

jll ixuiilt ^-dj8 Lad ^ UjIuj %*|5 4-u/iijj dljiui 4jjL*j Jaj j (jUUlm Jju JjSh “* ^\\a\\ ^4 4 £j^l ljjLS jjld f 


Given : F = 49000$ * i = 15% 
Required to get P ? 


n=10 years 



F = P*(1+i) = P*(l+0.15) + P*(1+0.15) 


F - 49000 $ 


iaLuiil ^ Cdal JHaII liA ^ Sj£all* 
A-uliH! Ajjudll Aic. (jjiI lo £3.1^ ^ 

^JLaI] AjjudjlLja ; <LoIj]I 4_Ludll (jc. _^i.VI j 
4_LLjl (j-a Ajjljil <lulll ^ j3.1a]I 

Ajjudll ^3 ^^SAaII ^LaII Lai , dll0 oAa] 
dilil ( ^jdd oAa] <dbj (JA > lQ*i i n U n 4_LaLi]l 


Laj 3 Lag,'ll ^ic- jot! LIS £a (J^aLxlluo 
44^)xa ^3 AjC-^)1I £a ^^JLaJl d3^jll ^3 (jLall 


LLaLuoa I 


01 2 3456 789 10 








4ju-ui Lai ? $5000 12 oj% O' Aiui 12 Ju i$-»5tiuil j jjjia $3000 <^a jSii tiuis lit 


? Aiu, 12 $5000 $3000 <> J-a. jJL-il 4k* ^1 Aj^IuJI 


Given : P=3000 $ ‘ F = 5000 $ ‘ n=12 years 


Required to get i ? 





5000 = 3000* (1+i) 



0 12 3 45 6 7 89101112 

P = 3000 $ 







Ex 8: 
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raw 500$ 
idrawals 


► Ujiui $500 cM J , % 8 £WJ ^ $5000 tV* g^ji 

? AjLua £>* J^tiSb Jja^l JUII iiu ^ a UjIuj jJLJl ^Jal»“j ^ II SJu^I Jjla 


fttUUM 


::«9 


Rec 




P = A ( 


(i +i)-i 

n 

i(i +i) 


) 




ars 



, ( 1 + 0 . 081-1 . 

5000 = 500* 

0 . 08 * ( 1 + 0 . 08 )" 

P = 9000 $ 


> 


! 4 !> 
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Ex 9 : 




years 


nxvn 


Hi 








j cjijiw 10 ±i Las , %15 j cjIjIw jjjI js 4 -ajSJI <j-ij ^ijj) J$\ $3000 Q* p ^!* 

? U &lu4 IpIJj) djbjpj >» ji pjJj^U 4_^lLkil <Lijlwiij 

**^y +* z ^ ♦* f **^y 


Given : F = 49000$ * i = 15% 

Required to get P ? 




n=10 years 




(A 

F = P*(l +ij 




10 6 

3000 * ( 1 + 0 . 15 ) + 3000 * ( 1 + 0 . 15 )+ 3000 * ( 1 + 0 . 15 ) 

F = ??? $ 




0 1 2 3 4 5 6 7 8 9 10 


JaLuiSl £iJU t." Uj.nl Jliall IjlA ^3 oj£all* 

^ ^JUjuo 4_j| (Jj Aj^iuo 

SjJ^Vl j AjuI^)]) AioJl .lie. 4_iilii j AjlAill 
^3 ^ jaJul) ( AJlia 1] AjujoilUfi j Aiojll .lie. 

u 10 fiJul 4_Lo ^jq"uj.nj.j.) AjIjuII 

IjSJjoilu) 4jul^)ll <luall ^ ^ j3Juil ^ ll.all 

La! ( dll^iuj 0 

SAa] (jA OjVujjJajj Alaliill Ajjuoll ^3 

^gic- du/lull ^ajall £-o (J^IkTujo tdlil } qiVuj.i 
4ac.^)]l dlSj]| ^3 (JLJ! <L«ua 

ySailuiA l^Laji 


L> - 
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(J£ (JjjjIjj <j| I jj >■ jdsll 4_^u3 d*l^j dll jJjuj "] Q du (Jdill^ d\t ^3 (JL^II 4_xu3 Axj 

n 10 

— A*/ (1 + i) “ 1 \ OOH/IO OCC - A*/ (1 + 0.15) — 1 \ 


F = A*( 


23043.355 = A*( 



0.15 



F = 23043.355 $ 

8 9 10 


Ex 10 : 


Lil 
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or wait 

ent time 
the 
buy 


$25000 AJjSUII 4uuS lii , <j^t (>a dil^jlui (16 & jlauj ji (JVI Ifcj+iu <j' OH AjjSU *Ijui jjli (|ju 

Auiuil tsjilu Jft JuaiS OjjUaJI <$i jJ#j oi %20 jjjII dull liii , $39000 4-i" u3^“ dil^iui <161 j*j Uljill lit j 

1 pjfci 4j51j jIiuj ijVl 


Given : P=25000 $ 

Required to get i ? 


i = 20% 


n= 3 years 


F = ?? $ 


F = P*(l +i) 


► 


F = 25000* (1+0.2)' 


P = 25000$ 


Ijlui Cb^S A lj£lx>ll lg.2d.i3 O' J* ( — J '1 g‘id)3 ^JU^alLuo ^ $25000-" 4-^ i t l\ i Ud3 

tilljlai CLl/HSI Igjl^d j dlljlui <2li!/li S.Ad] jUajj^l (JdasVl OjIijuo dlljll ? 


The plant manager will 
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&& % 10 jJ* 6 0^ % 12 Siilij 




► A- the reduction in the remaining 4 payments. 
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£ £ & £. £ 

^ # dj|j)Uxi ^-3 J^J! (JSjjuj Ajjoij cilia UiAlxa t ^^>11 A_*ja ^jJujjui ^_j jji A_Jjujj Lal*_J Aji Aa^)*^a L-J^Da^Q (_£ I 

dll jlui 5 Cjlj ^L£LuCa V] 4_Ajudii! q *akj dlA^-luj A_jI (jfLi AlV % 2221 ^Jjil Cli!^I uj 20 Sdal lajujkll All£ L-Lui^J A-jI-IaX) ^ia 


a^l^il Jajud^ll a <aja jjc.la ®/q J2 ^j^il ^^uuj j A_Lal^ ell ^Ijuj 20 *®dai juaiail a_i!a2I ^a ^ t 


n 


P=A ( 


(1 + i) -1 

n 


id +i) 



500,000 = A, 


0 ' :> ,'i 4 !) 3 7 8 9 10 

10 A 

( |l+a,2, "!o ) 

. 12(1 + . 12 ) 


A, = 88492 $ 


26 




iin 




I 


o - 


II 


6II 8 9 10 


tgja jjxLoi a iq CjI jiuu 4JJ a^gjs j j <-—6 JjV (JjSIuiaII ^ j *Loja Cj 


0 JyA Ld^xj (jVl l—)j)Uo<a 
aJulill 4_bjjj 


F* =Pa= 500,000(1+.12) - 88492 


a nSn — ukii < *iSr i ,jia 

cjljlyu 6 Jji 


4J1 j^U. UJtJui o^ajjiAil AAlL^I A^l 
Aj&jIaI) CjIjIu i 

10 j 9 j 8 j 7 3-^1 

AjLiiu^ / uui j <uii^ a*&j£ ci^u^i u& U-i£l 

10 ylt 6 <> ^ . JU11 

. »i$J AjIjjII jjj*j ^ j 
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► B- the equivalent constant interested rate . 



' 


it10J) J5U id aiiti 



^ # 4-djdl dlljliai 4-^1 %10 J <—j! 6 % 12 Sdlill Ajjd ^l^idulj j dljiui IQlJI d9^>xj <jl ^-tld dldll 


Fio—Fi at t = 6+F 2 at t = 10 — 88492 ( 





Fio- 



(1 + 0 . 12 ) - 1 
0.12 


4 , (1 + 0.10) - 1 . 

*( I +0.10 | +84792 ( 01 ) 



Present 


10 


jV (JjujSII 14a ^ L_jA dj 
^)jlsu dljiui 0 Jjl 

dl jiui \ Qd ddilj 

ud' 

F = P(1+I) 


1444933 $ — 500,000 ( 1 +iequivalent ) 




► 

► 1 - Architectural design 

► 2- Structural design 

► 3- Detailed drawing 

► 4- Specifications 

► 5- Bill of quantities 


6- Method statement 

7- Time scheduling 

8- Cost estimate 

9- Value engineering 

10- Risk management 



tfcji j fljfcV! S-Jjja. Ifjs (jI*J J t bx[*l\ ^ j 

JjJj 4JlaJl iltt) ^ A qS] j ^ dlL&ll c 4 _^Ia AjluL jj ^jjJblj 

.bia. ^jjLuuxl S&& jj l_i^U xbj jLblb UtfLuul ^ JjUult ^aJ jjli I ^jj^l 4 _uij,1a ^ j* JaS- i—ilL du^4djj£2A]j dlls' jjAaII dlj 

as iSn divuii ^ dij j JLi^i ja \ 3 \ ji ^b^t au^u djj 3 


MEPM 


(J^Ia '^J*^** jj ^ JjJlL a !\ jlS j jj* 
Aiuu diuiii ^bib j 4 diuii jusv ^b Jjii^j jis i jt* 
4_ujaJj diljUxbl Jla Ajj^-Jj dils j^ulaII* 
<bls j;'-y jjlld ladiS jLa 4_i.il dlbilj <jl£ j jj* 





& Cost 




Lump-sum (L.S) 

Unit price (U.P) 

AjaLaui Ai (j^£j jl (iliUH* 

JjIjlaH (illUH c-iuiIaj* 

^ JlAfci jaaial 

. Saaj JS 

£)Aa) a) J 1a) j c £j>1aH 


. SjaaS AilSall 

jaC- ^^ISH JauH* 
jSi 4 (iUtol! AAulilL 
. SAajH Ja$ jA 

<_iaj )AA fUVui.V* 


* j» 

jaaia f A*a JjlloH f jl> 

. J&*A (i' ^'Aa) uibal 

dlUH j£ Ia) Saa, jl! <>a 
jaaiaH lAA jlS 1 a) AaaSH ^ 
%25 -JjAa ^ 

Risk (ii* 

. (illUH aIaajj CjLlaSH 

Risk 

aIaajj aIjaH jUuui jjd ^ 
(illUH £a Jjiai AaV JjIIaH 

. OAA^H Jilui ^ 1 Q U ll A 


Cost Plus (C.P) Target cost (T.C) 


AJl Ul* 

* ♦♦ s ♦ ♦♦ 

AaJxN dlaA <jlS 
AxdjAAll ljIjj&III 

. 3aiia 

<ja jA tiliLail* 
J J'jaI) 

. laid Aau^ JjM 
aj jl diuii oj%* 

jjjsu djI-l^V ‘U-ali 

Risk (|i* 

1L.LS dJUl 4UVH 

■ ** 


iliui jjiLxii <iiiun 
AilSj AaJa v ClxiSkJ A 
. L#*-A <> £JJ*aaH 

Ufllu*1) ^ ^Alj 13)* 

%50 JjM 

(ill J jjLuiaJ) Ja 

. (_iuiS.aH 










lanning Scheduling for 
construction projects 


^ AjjDaAl! 1 l) ^ ^gic> ^ j^)ju1a]1 ^Lj ‘~" .' (jLaC'Vi (j-ft ^ r -J A ^ A ^J) ^j^)jouJI ~J > " Q '' 




cr" Ljjlkd 


lilli ^3U ^aJ 4 cLllljll j ^jl!i]| J l)I jVli ^ CjIuiLuV I ^aJ t ** 4 t J ->. (J^aC, ^illa (Jjl Li& 

\ ^ jji^ali (J I^£a j Cj\ (jLaC (JlLj j l<al ^3 i a Vq*<a 





► 


Jar chart 


► -Important definitions: 


activity: 





Critical activity: 


Non critical activity 


Duration : 


Predecessor (( Depend on )): 


Estimated cost 
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^ m (( (jAaLnll Ab — ‘Ajl ^ g\\ Ab — SjLabll Ab )) (JlLa ^j^jaball J )jju Ab jA 

;3 13] (_£311 Aiill ^A 

^ja V 13] (_£311 Abll ^A 

Abll ^Lb] l^3^)xluoJ SjjAII ^A 

^i.1 Ab ^^bl 13] V] IAjj <jl ^UlL j ^kl Ab ^Ic. Aojaj Abll 13 a <jl ^1 

^ # i J^lall Jajl^^ll pLb <il^AjVI A*J V] Au ^jl >_jl^-al (jLaC>l bllxA 


Resources: 



^JaxAll i t n»^ a!£ j^bball jl ^Ai jl ^^ajoj] A qKMl &3 a (j^£j Ai j c Abll Ail£j ^A 

pLb jl^a — A_lLaC> (J^Ia ^^j^jjaball *^)l^a ^A 





Example: 


Activity 

Duration 

Predecessor 

Estimated 

Resources 



^depend on* 

cost per 
activity 

N 

Min 

A 

2 

— 

10,000 

4 

4 

B 

3 

A 

12,000 

6 

3 

C 

6 

A 

12,000 

18 

18 

D 

5 

A 

15,000 

15 

10 

E 

1 

B,C 

5,000 

3 

3 

F 

6 

D,E 

18,000 

6 

6 


► 1 - Draw the bar chart for this project. 

► 2- Draw early time histogram . 

► 3- Level the no. of crews to no more than 36 crews per week & histogram your solution . 

► 4- Draw cash flow diagram (( cash in & cash out)) .in this project if the indirect cost is estimated as 1000 $ 
per week & the profit margin = 10% & the periodic payments are received one month billing . 
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► 



ij& j* j j i-%** ^ j* ^ j j jm-^ jj-^i <> ^^yi j L^ 

. An j£J gjjluJl JjJ cjfljil^il Jalaj ^joui (ilill i 


^ 4 A_ijl^. 10,000 j 4 ClAjujLuiVl (J-aC- (jjfLa AS ^^h-a ^jjjouJI 4 j 1 aj J& t£H 31 An ^j\ ^C. Aa 3 su V j (jJC. jfuil <jAa ^jl ^ 1 ^» a 
^ # 1 x-^jl 4 ^)aVI gp» (j£-aA A^C. (Jsl (JaxII lii >^i AiC- j 4 (_£>^l-*-ll (JaC> filial InA <^^11 J ^ j^JjulaII ^ja ^I'Wj j 


^ 13a ^ e-Aill * ■' <^1131 4 B Anil ^ ^Aill <j£aj Vjl Anil ^ <jl L. 


► 

► 


4_jl g;! Ai41 ^Ic- Aalisu J ml 3 4 ^Aa C5^ a * - ^ 
4jjj-aLiil ^jfuiVl <^1^“ ^Inll ^jfuiVl (j-a Anil 


13 a ^ ^.^11 ^ juo iill 31 4 Ai^l (_5^ ^AjII (j^-aj Vji AiJl ^_g-gnlj (jl L -lan <j| <_£ 1 A Anil ^^ic. Aaj*j j ^nlxJ 5 4 jAg ^jl ^ !*•>» ^ 

^1311 £- jfuiVl Jf'^l C-H 4 *^11 
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► 

^ 13a ^ c-A^ll » <A11 a1 i Anil $.Aill (j£-Qj C5^- A *A^ ^ " J Lnan 4_j| (_^1 A Anil Anau j £nl_uil 5 43A (jl ^lax3 

£jLudll £-j^jujVI (_A^- ^jn*iVl (j^ *A^ 

► 

► J ‘ Anil ^ *Aill j£nj (Jxz* Vjl B8c( A^ (J 4-^ j <jl B&C Anil A«nxj j A^.1 j ^jfuil <jAa ^j! ^lax3 

^joilnll ^jJjujVI (_A^ lA^II ^jJjujVI O* I3a ^.AjII ^nx jj td!31 c ^jjl j>til 3 ( _^nl Anil Lai ^nlA 5 B *A^ 


O^- 


t F A^ cA dA4 ^ ) & A^' C5«A 

/I ^juitnll ^ jfuiVl <j-a >A^ ^gk c-A^ll ^jjjoi 


.- J - I ——' L 5 ~ r- 

■^1 A 11 -••■ ^ U H . ^ £xul 


All 31 ( ( xnl 
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^ Anil lAA ^)nsu <A11 a1 B,C8c 4_ilc, A-oAaA ^1 A^nll s-Aj ^ja ^ jjuj ^klA 13] Aj 1 JaOU 


^jJjujVI A*j (_5^3n (_£A]| jA Anil (jl^ Uj£a Lo£ j B & Anil ^ic, lAu Anil (j£l 4 Anil AjIc. AaA*j Anil I3 a (jl 
Anil oAic. ^g^nj ^All (jxlAll jAjujVI AaC- A^. ( _ 5 J^ata (jl Ja^jjudJ B Anil ja^IA jl Aa jj t*L^)^Al Aj^Luoi l*1Ua ^lAlL j 4 (j^lAll 

An ^>nxj B Anil ^jli <A11 a1 4 > Anil ^>nxj <A11 a1 


An jnsu Anil <jli <ill31 4 Anil AjIc- Ansu c^aII ^A Anil ^jli JjjLuiI! Anil ^ Uj£a La£ 

(jf AaJ l*11a 1 4 t*n ' & (jjAnll ( _^nj 13] V] lAn (jl kiHAl (ja (_]£ An*j Anil j£l j 4 Anil Aulc. lAu Anil 

SjAAll (JjLi. JAnll jl a£^>^11j Al ^jajola jjfn C-)in. 4 An Anil ^>n*j t*1131 4 £juAA11 j^y\ Ale. ^^An (_£a!1 jA Anil 

# 4_ilc. AaA*j Anil jV Anil AjIaj i _ 5 A^. ^nl juJ 9 ^l QjP -jfuil qa 


qa Lna Anil $.Aj qa ^^.jj Lna Anil ^ (jl ^31 4 Anil ^^AjI IaI V] Anil l^n (jl ^lAlLj j 4 Anil AjIc. Aajju Anil 

An Anil ^>nsu <ill31 4 ^jjjAuJI j 


► 

^ q -a Anil I3& tj?\ (jla tdl^l 4 aAsu J jli ^\ t*lU& (JjjjI ^lllL j 4 p jjjuIaII Aij >1 jA Anil 

Critical aa> p aa]| jik j tsSiil 4 p 
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► 


39 

j [\| j ^ ^Ajuj] (J£ ^^9 (JLajlSI ^Jal ^A j \©SOUf"C©S U^ 4-9^C' L_J^Ha-all ^1 

(_j^ ^9 (3^*-^ C5^ <^^11 3^ aj^u^aIi 


Ul^ D 


^ . ~aUfi + ] 8+ 1 5 — 3 ^j; aj (J-aC- ^iUal J j Clllliill B & C &. ^j ClllUill ^ia3 



2 5 6 7 8 9 15 


Early time histogram 
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► 


^ V ^^evelling —j ^ojuoj 3 ^ ^cd]^] t ^^jujJ 3 ^ ^3a 36 l>^ <ji 1 -^a ^ 

. ^J^V' L5^ 36 l> 

^ ^jo^LiJI j ^j! jit j diO j a!^ju!a]| &^a j c 36 o^ 3*^ ^^jjuoVt C5^ t^j ^lill dj!^p^]l aISjouJ! 

^ JaJaS (J^Cr ^iLla 36 3*^ AjiUa I^A j llc.^Jbuji ^JLla 39 ^q)aVl <jl J* ij'N 

► j ^ ls ^ JjjVi^VaJi J jo^hii j^ja4 JaLisji jjLJii^idjja. Non critical activities 

^ 3 ^iiai (j^i ^LiiC'Vi ji >iiA\ i^a <^13^ qa ^*113 Jon criticol B *^ 3 ^ ^iilgs 

^ ^j33l ^j±u^\ »Vi^J jl ^}^.tjJ (jl ^^ajoia Aajl]| i^A J 4 CliS^]| Ja£3 ^Jllai 3 <3) ^JV^I <l^c* (JSj <jl CJ^^ ^Jaxi Lg£i ^ Anils 

6 CJ^ 3^ ^3aVl <jl Cj^. Lg 3 ^ t ^lia J § jA Lg£ 3 ^ ^llabU ^Jl3lj j ^aUl () SAaI Ja£3 3^ ^)al 3 <jl L_J^)au <313 4 Lg£ 

jijic. cJaI^j ^icr jic^Luo (Jj^xjII Ijia j 4 ^iL 1 8 j <*-3^ ^cjia 43^31 <j£J ^-jjLujj 3 cJ^ ^3-uil 6 3**-^ SjSs cj^I j JUlt? j-^3 J! 

i^a jbu Histocjrcirn c_j^iia^]i j t ^i^iiJi j ^ji^]i j ciiiiiiii j ^k/^h i^j ciui^ ^ 5 -^^ s^iii 36 ^iiai 

. ci^' 

^ # Cji3j ^1 36 L)^ V ^iaVl (Jx ^nj J (JjAjuJ! L-J^lla-ASl ^>*\ujo 


Resources 



Histogram after Levelling 
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► 

ji ^ & 

► .... Cash in & Cash out 6* 

► 

Direct & Indirect cos^. ^ aIlj v .,.^ J «Ujj ;uks jjiiiii aj*iiiSi&iiuuji^^ 

► 

^ .... -5 C5^l L 1 ^(J^IsaII L^jlSCj ill l *q^1l^^\1 

Cash in = Cash out ^(Profit nnargin% +1) 

^ ^)£> ‘’*^ j (JI^aVU (JjULaII c^Lja]| i^HLaI! j c ^j^juIaII ^ic. aJIa <ja ^3-ij (JjIsa]I ^jl ^)£4 (JHaI! 14a j 

. cW^' + ^ Cash in qAj 4* *41II4a j t J jUaII Ajtli 


Casl>in _iu j ash oul —14 JjSfi t QnVii ^m' j & j qu aa^c. ^ ^ 

Direct cpst _u A^iib t Direct & Indirect cost_ii <_U 4 j (( 4 )) ji Cash out _ii ^wi; ^ 

p. . $1000 cr^ j ^ fij > j Indirect cost _li £ t aiJi Aiiss Ji4 j 


► (( aJaj&j^vi Aiissli Aii jS jjjj )) aIj AiaUJi Ailssli 4 ^ Bar chart (“"j J! ‘ Cash out Vji Iaji 



Time 














^ Jalaj jli j (J£ <ai£nll 4^3 tdlj j QSh OUt 0 ^ ^ ^-uj^ <jVl 
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Time 


Cash out = direct + indirect cost 


Indirect Cost = 1000$ * Duration 



^ % 10 4_juaii] (JjULa]! j! ^ !•>» x>ll (j-a j i (JjtLall ^Ij^I C5^) 4 qK*ill (J-ajaiJ j& j ^QSh In ^ ^ ^sjui^)J 

Cash in = Cash out ^(Profit margin% +1) = Cash out * 1.1 ► .. Cash in ^ 

Time Cash in = Cash out * 1.1 


@ t = 0 

0 



@t = 4 

0 



@ t = 8 

32,000*1.1 =35,200 


jflaj 

@t= 12 

57,000*1.1 =62,700 


. ^Iu4j 

@t= 15 

75,000*1.1 =82,500 



@t= 19 

87,000*1.1 =95,700 
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Activity 



J 
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Non critical Critical 


1 


Critical Path 
Project duration 


lBCGHI 
39 Week 


■\ 


J 





















Depend on 


None 



A 

A 

A 

A 

B, E 

C, F 
D 

G,H 
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Critical 


mmmggggm 

\ 

Critical Path 

ACGIJ 

Project duratioi 

19 Week 


J 


2 


Time 
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Activity 



Critical 


wmgmggm ■ 

1 

Critical Path 

ABEG 

Project duration 

36 Week 


J 


8 


13 18 23 


33 36 


Time 





















1- Finish to start: 




recedence d> 


2- Start to start: 







3- Start to finish : 



4- finish to finish : 














Total float 


c^W u' UJ^ d 

T.F = L.S - E.S 
= L.F-E.F 



“^y^uJ^ (J_3^ _3^ 

y ( fiAX^ ^Ao 

4^ jl+0 ij£yVuJ$' AX) (Jjl 

jJl aJUI 

. aU 



T.F / F.F 


E.S 

E.F 


^JUd! 

L.S 

Duration 

L.F 


^ ... Jjj JU ill** (JJ^Ua j£. Si li& 
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Free float 


Ia^^Ajj J Anil £■^Ajua-ftll 4 _iLg^]| Sjjall jA 

. ^ C5^' t> ti' J UJ^ 




Early finish 




J JjlSill rr— Of) >' J* 

. AnJi \AA 4j ^1 


(JjAaJl allw-a Jj£j J t Anil Alin Sjj 3 jA 

An (J£l 

Dur. = L.F - L.S 
= E.F-E.S 


^ ajjj Risk 


^ 3 4 A^Jjoill ^9 j^uaa (J^lal 

—^ (j^ C5^l pSi 4 Heal pal {ja ^iiSI c^JliA (jl o^- 4 ^! Cy* 

^ Total float ^jLb J J$i Free float li_^b 







E.S lUc- ^jj 
E.F J*c. 



.. cr^ J&i ^.b 

E.S lUc. ^jj 
E.F lUc. ^jj (jAil 


^j^Ul CllSjll (J±A SLj-g ^^3 c Jj.lL Jjj 4_iia J>]| SjjsII <^A 
^ 4_iLi Alill <JjL.l]| <Jj3 Aj jaII LbiLi 




ALL jl «Ljil I.ljj3 i ^-‘•» ^ ^-» ^9 4jc-^}]| ^Jb. ^3 Lib j 

.<1:13 .lijll 





Activity 

Duration (week) 

Predcessor 
(depend on) 

Relation 

A 

2 

— 

F.S 

B 

3 

A 

F.S 

C 

6 

A 

F.S 

D 

5 

A 

F.S 

E 

1 

B & C 

F.S 

F 

6 

D & E 

F.S 



► 1 - Draw the given precedence diagram . 

► 2- Calculate total float & free float for all activities. 


► 3- Determine the critical path . 

E.S 

E.F 




L.S 

Duration L.F 


1 ul] ' (JlLa Al; L 1 4.LI AAajuj - jlAo 

j &Ua*A]l c t n»^k ^ hj 

► . <J AW ls^ ^ Ci' 


ys« 
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I C)* 


E.S = 0 & Dur. =2 so E.Fa = 0+2^2 Jisib j >J al J\ An*j v j Anil is^l Sniiii <>j > j 2^ Duration A Anil* 

^ A Anil jlfl aSjLuJI <* U-,\t lj^)£S LaS j Anil <> _ 5 ^nnl IS] V] B Anil I An ^jl lAllSl 4 ^-in 41^/1*11 j 4 A Anil Aajju <J jAaJl ^ja B Anil* 

E.Fb — 2 + 3 — 5 gr^-^ J 3 B Anil OurOtiOf <jl ^U* a <jl£ J 4 Anil ^gA B Anil (jli JU1U ji .F = ' Ak. 

^ 6 LSj^ 1 Anil DurQtiOn <jl ^ In* a J 4 Anil (^njl IS] V] I An <jl AjV Sc = . (jj£j <^H-Sll-J J 4 Anil ^gSc-U^ajI Aajju 3jAaJl ^ja Anil* 

E.Fc = 6 + 2 = 8 oMa! 

^ 5 Anil DurOtlOr (jl ^ !-»» A J t A Anil (^njl IS] V] I An ^jl 4iV }D — 1 ^^lUlU J 4 A Anil ^\f-K >>jl Aajju 3jAaJl ^ja E) Anil* 

E.Fd = 5 + 2 = 7 (j]i AilSl 

^ ^gTu B Anil jlfl AJLLudi! Jalfljll ^ AjLuo^. ^sJ Ia£ j 4 Ixa B 8c Anil ^^Inl IS] V] ^An <jl ^Ulln j 4 B 8c C (j^Anll ^1c- Aajju <JjAaJl <ja Anil* 
E.Fe=1 + 8 = 9 u!^ J Du ra tion = I c>^'^J^VI (^^Sn Ua*j 1 An Anil jli c*USl 4 £-nUJ 8 Aaj^-^ln Anil Inin 4 £_nUJ 5 A*j 

^ ^gjLn Anil jli aSjLaII Jalnll AjLuo^. LaS j 4 UtA 8c Anil ^^gnl IS] V] I An jjl ^InlU j 4 ) 8c [ ^jjAnll ^c. Aajju (JjAaJl ^ja Anil** 
E.Ff— 6 “I" 9 = 1 ^jli ^IaILj jDuratiOn —( <«—ul£j 4 ^juAaII ^_^iuiVI <_^gAn 1-aAju lAn Anil cdlSl 4 J 9 Axj ^^juj Anil Inin 4 ^nLuol 7 A*j 





4 dll jL»A\I ^k A^Lnlui] La j& j & L.l ^ AaAd oVl j E.S & E.F ^aJ3 (JS (Jjj^aaJl lixJaluil <ill,Aj* 


(jjalLilL J 4 aK £- jjJLall djjuj AjV Jo loo! dll IjlA f^k Aj ^ j-ajoL-a jdLi tillnA (jjnl ^Lilb j ClitiCCll (jjSj jd-Vl Anil* 

L.Ff = E.Ff =15 jli 

L.Ff - Duration of F = L.Sf = 15 - 6 = 9 ► JbK jjSSa < F Anil L.S aia^I jLnll J\ o^ll c> ^ u^' «4>d* 

L.F For D & E = L.Sf ^^JLillj j ^)Lunll (jj<aj\l ^jVI bl^dj l_lil La£ j ) & E (jjAnll Lh 1 l)^ ^ 5 ^ Anil* 

L.Sd =9-5 = # JblLi j - Duration = aJUII aLUAI! E & D jjAnH JS1 L.S jVl c_iudi^ * 

L.Se = 9-8 = 1 A 

L.F For B & C = L.Se ^8 ^LilL j jLunll ^1 (jnnll <j-a (jVl bl^)dj Lnl Lj£j La£ j B & ( ^jjAnll (j* (JS ^_^lc. Adt-a Anil* 

L.Sb = 8-3 = # JblL j L.F ~ Duration = L.S aJUII <bLdll jjj^la ^ B & C jjAnll JS1 L.S jVl ud ^ * 

L.Sc = 8-6 = 2 

L.F FO^A (jjSj j Ai£bll j jlA\ (j.n (jx L.! —1 AnjS j* x^l A^j ^n ^InlL j B & C & D«^ L>* l3^ ^nl^ (_£a!1 J ^ ^^Anj Ijdl* 

L.Fa - Duration of A = L.Sf =2-2^0 ^Ull£ L.S For A Jc. ^ 


V s <$ 


rr 
1 _ 


jJ 

B 

5 

3 

S 
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o/o 


f 

\ 


9 


E 

0 

1 

9 


Critical path 
ACEF 

o/o _ 


9 


15“ 

F 

r 

9 

6 

15- 


J 
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Solution: 




Critical Path 

BGLJ 

Project duration 

38 Week 


_ 




0/0 


0 


0 

Start 1 

0 

0 

0 


9/0 


9/0 



0 


4 

A 

9 

4 

13 



0/0 


0 


8 

B : 

0 

8 

0 


4 


19 

F 

13 

15 

28 



13 


19 

n 

D 

22 

6 

28 


0/0 


14/14 


8 


20 

G 

8 

12 

20| 


w 


7 


161 

K 

11 

9 

20 


14/14 


21 


24 

c 

35 

3 

38 


5/5 


0/0 



[20 


31 

L 

20 

11 

31 


33 


38~| 

j \ 

33 

5 

38j 


































































































EX 3: 
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Solution: 


Critical Path 
Project duration 


ABDGI 
Week 


0/0 












































































EX 4: 


For the f 
the critica 
































































































Solution: 


Critical Path 
Project duration 


DFHZ 
41 Week 



0/0 


7/0 



5 


11 

B 

12 

6 

18 


5/5 


5 


13 

c 

10 

8 

18 


7/7 




18 

E 

17 

8 

25 


0/0 


18 


25 

F 

18 

7 

25 


0/0 


25 29 


H 


25 


29 


0/0 


5 


15 

D J 

5 

10 

15 



■ 


G 

25 

2 

27 


4/4 


25 


28 

K 

29 

3 

32 











































































EX 5: 






• U & R can be performed concurrently and are at the start of the project. 

• K must follow E. 

• X is independent of both Q & K. 

• Neither F nor G can start before R is finished, but F & G can be done concurrently. 

• U must precede E & Q. 

• Q must precede J. 

• C is ndependent of both F & G but follow K. 

• E & Q can be done concurrently. 

• H can begin only after C,X & J are Completed. 

• H is the last operation. 

• X depends on F & G. 



U 8k R can be performed concurrently and are at the start of the project. 
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AjIJj £ jjAaJI j ^ \jla <jUuj U & R <jl (j\ 


K must follow E. 


X is independent of both Q & K. 


. K ±uii (jk ^lu u E aL]i au aji 5 E u^j K aL it 


AS u till ^ Alai) )AA Ai^P Au <> 5 ia*j A-a jIxaI) oAA <j' A^j AJa] i; jlc- Aajju V ji Q & K <jjAIj]| (jC> Jauaa X Anil (j\ 


Neither F nor G can start before R is finished, but F & G can be done concurrently. 




F & G^ALd) ^ J R AuJ) AjL$A JA& *Adl \ a^-1£-4j V F & G £IaLJ) 


U must precede E & Q. 


E & Q £)alji c/l U ALii ji (jl * 


Q must precede J. 


o' Q ^ o' </'* 


C is independent of both F & G but follow K. 


Aalc- A amu j\ K Anil £jjj Ai£i J F & G L^ALd) A amu V C Anil <ji l$1 


E & Q can be done concurrently 


. (jk Uu» Uuj ££4 e & Q ^ialji o> * 


H can begin only after C,X & J are Completed 


. C, X & J A^Llj AjtgJ Axj L& Iajj AjIaj H Anil £ji 


H is the last operation. 


jL\ Aji £jjJUil Jnxil Ajtgi jA H ALi) d?\ 


F & G (jjAnil (JA fyl AjLaj Au Vj IAjj ^ Aj) F & G (JjAIJI <jn !>l£ ( j£> Aajxj X aLII £jl (j\ * 


X depends on F & G. 





(jl -laHfl \ LgJ ^lill -^jioll (jC- i : *1*s inm f ^ j^-ui<all 4 j!^j£ 1 ,ag \ IAiLuj Hlljll ^j^juo-all 4_jl.la LaA U & R (jl-Holl (jl 'La^lx-a ^JaC-l 4_al ,K lu* 

(jl-Lalox-aE 8c Q (jl-Holl (jjSLax» } (jl-Holl (jl^A 1-iou aHu I-1 oj ^aJ ^glnm ^j^juo-all 4 j1-1o (jlS c£^ll U -Hall (jLo I <ag ics. 4-a^lx -0 ^Jac-1 E 8c Q (jJ-Holl 

G 8c F LaA (jl-H-lx (jl-Ho 4j1-H R -Hoill ^rn>m cdlLl R -Hall 4_jlg-j Hu V) La^J £-ltll ^aOJ ^jl G & F (jj-Holl jjl <La^lx-a ^JaC-l 4_ol La£ ? U -Hall 

E -Hall ^/n>>i K -Hall j)l <Lajlx-a ^L>c.l 4_al ^ n»^ E 8c Q LaA j l§-al] UL^aj -ijio ^xLa Aij^ylc. IgJ ^^lall -ijiall (jc- lilli -Ixo i*i«s n>« j 
L^ l F 8c Gu^nll (^ c ‘ -Halox-a X -Hall (jl <La^lx-a ^JaC-l La£ ? Q -Hall 4jlg-0 -ixo I-Hjjuo J -Hall j)l (_^1 J -Hall (J^JjujJjuj Q JHjI (jl <La^lx-a ^JaC-l 4_j| La£ 

K -Hall jA j 4_al] UL^aj ^£^11 ja^-Vl -Hotll ^^Ic- A-aUxj ^^lll -ijHlI (_^1 c- tilli Hu ^^inn j F 8c G j)l-Hatll 4jlg-o Ha l.\nm X Hall jjl ^j LaA^xa I-Hj 

4_j| <La^lx-a ^JaC-l La£ -Ha ^xl AjI <La^lx-a ^JaC-l 4_ol -la-oS -Hall (_£jjui j)VI ^al ? aHa ^^jLjjai l£UL 1 4_olc. HaloxJ G -Hall (jl <La^lx-a ^JaC-1 4_jl ,K i°l 

_ _ _ . Ij^l W! C5^' LS* J C,X 8c J -ijHlI Ajlg-i Ha 1-Hajua 




















EX 6: 
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• A 8k C have no predecessors. 

• B stars 1 day after the finish of A and 5 days after starting of C. 

• E depends on the finish of B & starts 3 days after the start of D. 

• F depends on the finish of B. 

• D & H depends on the finish of C. 

• G depends on the finish of E and start 8 days after the start of F. 

• J depends on the finish of E & H. 

• I is the successor of F,G & J 

• K is the last activity of the project and depends on J,E & I. 




A & C have no predecessors. 


jia!\ Aj)Jj L a ! S.Ill “J Vj <_$) 'J^jxj V A & C ojJjj]) o' Li' * 


B stars 1 day after the finish of A and 5 days after starting of C 


r-’ 


j C Jill) Aj)Jj Jxj IJllujj Ia£ J^)j a ojj A JiiJ) A_iUJ Jxj )Jjjaj B jU) o' Li' * 

♦ ♦ «++++«» 5 y Viu ♦ *♦ v ♦ *»♦ ♦ W Uf 


E depends on the finish of B & starts 3 days after the start of D. 
F depends on the finish of B. 




♦ ♦ 


AJ) U£ , B j^) AjtgJ Jxj 'Jjjjj </) B jjJ) AjI$J ^ Jjuxj E jLJ) £) ^) * 
, B jjjit AjL^J Jxj Iijm u Aj) a \ f B jLI) AjI^J 1 a jxj F jjjJ) o' ci' * 


D & H depends on the finish of C. 


fiSS 


j*j £)jjjju Li', C aLI' AjI^J ^ £'Jj»j*j D & H OjaIJ' £' ij\ * 


G depends on the finish of E and start 8 days after the start of F 


J depends on the finish of E & H 


I is the successor of F,G & J. 


F JjjJ) Aj) Jj o •* ^U) AjjLaj Jxj \1iju - Aj) LaS f AjjI^J Jxj )Jjjjj <_$( f E Jjj]) AjI^J ^Ic- J^jxj G JjjI) o' Li' * 

. * jjI^ij Jxj )Jjjaj <_$' E & H ojJjjI) qa 5^ AjI^J Jjuxj J JjjI) £)<_$)* 


. UJxj jLum F,G & H J>ni' bil**ui I jjJ) ci' * 


K is the last activity of the project and depends on J,E & 


. fAJxj ^Laj Li' J,E & I L> !ii ^ Jaaj J £jo*jaJ) ^ JL jL\ jA K jjj]) £) </) * 
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(jl '\A \ i LgJ ^lill A^jiil! (jc- ( - : ‘^/^ t1 ^ , £^j^)jul<iil 1 <ftg ) '.\nm cAIIa! ^j^juoaII AilAi LoA A 8c C (j l Aiil! <jl 4^a^lx>i ^JaC-1 4_il ,K n»* 
IAiijuj iAIIa! C Aiil! ^glc. ^j!x<uxJ D 8c H (jiAiil! (jl AaL La£ lf y A uu^ i O Aiil! AjIaj Aju 1 Ajujuj La£ j A^.1 j ,jii A A ill AjL^j Aju Ajjjoj B Aiil! 
gjl B Aiil! ^^Ic- AaiJU F Aiil! ^ L>C-i 4_j| A^ n»^ 4alj liL^aJ Li ^glc. AoiJU La ^C. L'l^n iAHa Aju ^ j G Aiil! A-jlg-i Aju ^jlAiill 

^j! AaJ tillA Aju j ^Ij! Aj!^L1j D Aial! 4_alAi Aju !Aii La£ Ajilgi Aju !,\n>» ^1 B Aiil! Ajlg-j ^C. Auju E -Alai! <jl <Lajljui ^ L>C-! U£ t AjilgJ Aju Iajojuj 

4_iiL<ij a*j l.\n»i j ^gTu LoAju Iajojuj ^! E Aul! AjlgA (_^lc- a-uju G Aiil! Lj^ ^jl*- 0 ^ k&l Lo£ j ? LaAAju Iajlujj c£! E 8c H (j^Aiil! C 5 ^ c> a-uju J Aiil! 
ji^.1 j^A j ^AAju ^Lijuo c£^ F,G 8c J Ajiil! <■ <lAjni I Aiil! (jl ^jl*-° ^L>C-i 4_j| ,W A 1 ngn! L'n^ qa lillA Aju \-Ajl1 j p Aiil! Aj!Aj ^LjI 

^aaju J,E 8c I Aiil! (^c* auju j p j^^IL al ^A-! jA K Aiil! <j! 



J A 

1 

B 

F 

G 

* 5 


1 3 1 





D 


E ■ 

H 



































EX 7: 


For the I 
the pre< 
calcula 



Activity 

Duration 

Follows 





3 

None 

B 


5 m 

A 

C 


4 

A 

D 


7 

B 

E 

6 

B 

F 

11 

C 

G 

6 

D 

H 

4 

E,F 

1 

3 

c 

J 

6 

G 

K 

5 

H,l 

L 

7 

1 

M 

5 

J 

N 

3 

K 

O 

2 

L 

P 

4 

M,N,0 
































































Solution: 


1—1 

"A 

BDGJMP 

Project duration 

36 Week 

0/0 

6/4 



2/2 


22 


27 I I 27 


30 


K 


N 

( 

24 

5 

2? p9 

3 

32 


72 


10 


17 

L 

23 

7 

30 


13/13 


0/0 
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EX 8: 


For the followi 
all the activiti 




Activity 

Duration 

Depends on 

Type of Link 

Lag 






K 

4 

- 

- 

. | 

L 

5 

K 

FTF 

2 

M 

7 

K 

STS 

2 

P 

5 

L 

FTS 

0 

Q 

6 

L 

FTS 

3 

Q 

6 

M 

FTS 

2 

R 

4 

P 

STS 

2 

R 

4 

P 

FTF 

1 

R 

4 

Q 

STS 

2 











































Solution 


/ 


\ 




Critical Path 
Project duration 






















































EX 9: 


For the followi 
all the activiti 


Activity 

| j 

Activity 

Code 

Duration 

1-2 

A 1 

1-6 

B 

4 

2-3 

C 

4 

2-4 

D 

2 

3-9 

E 

2 

4-5 

F 

5 

5-9 

G 

6 

6-7 

H 

5 

6-8 

1 

4 

7-8 

J 

3 

8-9 

K 

7 

9-10 

L 

3 











































Solution: 


Critical Path 
Project duration 


BHJKL 
22 Week 


5/0 


0 


1 

A 

5 

1 

6 


12/0 


1 


5 

c 

13 

4 

17 


j 


0 


ol 

Start \ 

0 

0 

ol 




3 

D 

6 

2 

8 


nr 


T| 

F 1 

\Q_ 

5 

131 


fo 


T1 

B 1 

lo 

4 

4 | 


76 


12 / 12 





0/0 


19 


22 

L 

19 

3 

22 



























































































EX 10: 


For the 
all the 





Activity 

Duration 

Depend on 

A 3 None 

|B || 7 

A 

c 

5 

A,B 

D 

3 

B 

E 

4 

C 

F 

2 

A 

G 

3 

F 

H 

4 

A 

1 

5 

F 

J 

4 

H 

K 

3 

U,F 

L 

3 

G,D,E 

M 

4 

K 

N 

2 

L,M 


















































Solution 


Critical Path 
Project duration 


ABCELN 
24 Week 


0/0 


3 


10 

B 

3 

7 

10 


0/0 


10 


15 

c 

10 

5 

15 


j 


[3 


7 \ 

H \ 

\ 7 

4 

111 


10 


13 

D 

16 

3 

19 


nr 


5 \ 

F 1 

|_8_ 

2 

10 


0/0 
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No. 


Depends on 

Duration 

i 

Demolition 

- 

1 2 | 

2 

Foundation 1 

2.5 

3 

Underground 

1 

1.5 

4 

Services 

2 

1 

5 

Exterior Walls 

4,8 

2.5 

6 

Interior Walls 

4 

3 

7 

Roof Steel 

6 

1 

8 

Roof Finish 

3 

2 

9 

Roof Slab 

8 

1 

10 

Floor Finish 

3 

2 

11 

Rough Plumbing 

4,5,11 

1.5 

12 

Finish Plumbing 

4,5,7 

1.5 

13 

Rough Electrical 

4,5,7,12 

1 

14 

Finish Electrical 

2,8 

1.5 






















































Solution : 


1 246 7 12 16, 

18.5 Week 



0 


2 

1 

0 

2 

2 


\2 


3^1 

3 ] 

7.5 

1.5 

9 


1 45 


5.5 

• 4 ; 

4.5 

1 

5.5 




|41 


6.5 

8 1 

| 5 

2 

7 | 




~8~| 

14 | 

ho.5 

1.5 

12 


R 

n 

H 

5 

E 

2.5 

9.5 


li?5 


5.5/ 

10 k 

9 

2 

11 


11 


14 

16 

11 

3 

14 


|9 


10.5 

11 

12.5 

1.5 

14 


11 


12 


9.5 


8 


9 

15 

12 

1 

13 


80 

6.5 / 6.5 


11 


12 


13 

17.5 

1 

18.5 


14 


18.5 

18 

44 

4.5 

18.5 


[? 


10 

17 i 

13 

1 

14 



















































































































































► 1 - Activity with zero duration . 

► 2- Used to satisfy activities rela 


rrou) Diagram 



L.S 


L.F 


J 




► 





















Dummyjl tfi 
C 

A 4^4^ (> u-^ j 









Dummy ^ 

£ ^ 

JUxjj V F^' ^ u^il 

_ A^bll 















Activity 


Depends on 


A 

— 

B 

— 

C 

A, B 

D 

B 

E 

B,C 









Ex 1 




Activity 


1-2 

1-6 

2-3 

2- 4 

3- 9 

4- 5 

5- 9 

6- 7 
6-8 

7- 8 

8- 9 

9- 10 
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Activity Code 

Duration 

A 

1 

B 

4 

C 

4 

D 

2 

E 

2 

F 

5 

G 

6 

H 

5 

1 4 

Dummy 

0 

J 

7 

K 

3 







Solution: 


2 


Critical Path 

BHJK 

Project duration 

■ 

19 Week 


88 









Activity 

Activity Code 

A 

5 

B 

3 

C 

10 

D 

8 

E 

3 

F 

2 

G 

5 

H 

1 

K 

5 

L 

4 


Duration 


None 

A 

A 

E 

B,C 

C 

E,F 

F 

H 

D,G,K 












^ j i (J-aC- 30 *^ t4 L “\. v ^‘' (J-aC. djjA^j (3^^ ^ ^j-a *-. AlaJJ ^^JjuIaII L) -0 ^ O'® AiC. 5 ^ 

Ai^i ^U-dV (j-a (J^ ji J 4 ^ 4_ilaj 6jlia d JaC- ji t o^^lla Cli^ljl jj IjfLxa ClUAj 3liLa J^ dil jjjilill (J^*J i**u.W 

^ j;iijj JUlL j < j ijjJI djj^. ^1 cj1jJ*j1I uua tludaJ J^c. i jikj J£J1 j Precedence diagram ^a* 

dU JJ*jll 6.I3J 4 ^ j"" ^ J^JjuLall 

^ (3-aC. (_j^3 0^3 J 4 judll (jx Anil lAfc L_flA^. ^JJ l—LjA^Ali I^A (JjS 31sl 9 ^^Ajl AS Ab dlU& <jl£ 13] Update (J-aC. Ajc.* 

CjjA^AII 


Example 1 : 


fo 


10 ] 

A \ 

lo 

10 

10 


MO 


T 3 I 

c i 

10 

3 

13 1 


13 

m 

E t 

22 

5 

27 \ 

■ 

■P 

iVI 


\u 


21 

1 D 

Bi 

8 

21 


92 


[27 


39 ] 

G 

1 27 

12 

39 1 


fo| 


[ 2 ] 

B ] 

I 0 

2 

2 | 


[21 


27l 

F 

21 

6 

27 1 


. 4 Cu w ^ua jj Aultal! Jatllli j 4 ^jj X2 ^ A£.u*iM d^J jjj^j 
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► ^Activity D will be delay in start by 2 days. 

► *Activity E was under estimated & now is required 10 days. 

► *Activity F cannot start before working day 30 . 

► *Activity G was over estimated & it's now believe to require 10 days. 

► 

► 1 - The project duration & the critical path. 

► 2- Construct the reduced network at day 12 . 

► 3- Update the network & determine the project duration < new total & free float & new 
critical path . 


► 1 - The project duration is 39 & the critical path is ACDEF . 
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► 2- The report after 12 working days: 







ctivity D will be delay in start by 2 days. 


\ «1\ ^ j E.S — 1 5 -lie. lAnn 4jl C.S — 1 Aic- Iajj J 4 ^jn» jJ <£jjuall ^ ^11 AjjIaj ^jc- ^ktnui Anil Ia& 

Start _1! qa Start ji 


*Activity E was under estimated & now is required 10 days . 


tdlSl 4 5 Cy* Vaj 10 (_^1) l^il jSSa 4 5 Cnl£ j ^^ull (jc. ^j^ll (j-<» Duration AJ iS^-a Anil ^jl 

^ . yj 10 Jj 1 $j ^UJI Duration _1! 


*Activity F cannot start before working day 30 . 



E.S = Working days -1 *f 29 J 30 Working days c p*^ J 4 ^ 25 0^ : J 


Activity G was over estimated & it's now believe to require 10 days 


► . fUi 10 ji m ji^a 4 ^ 12 j ^j!aii jjs! Aki Anii <ji ^ 



. Update _SI J*c. p*j ja E.S -^11 ^ pj^ JU 1 L j 4 start activity with duration = 0 -1 

► . 13 JI cW ^ 12 -^pi Update after 12 working days J^l' ^ j^i-2 


► 



Update _11 (J-ac. (Jjs j Iaj pjfL p^ a£jjoi1I ^k lA*-a (J^ai pi Aj^Ua-all ciPbAsLill jl ^k ^1 p^ -4 

^ V ^I Update II (J-aC. 4 j3 L_JijIIiaII jIxaaII (Jj3 Clpijl Jphll (Ja (_£^>iud tdlll 1 A & B & J^nll 4 —I^Alj pi ^)£Aj ^1 (JllLaS 

. aAiAiJl A _£-Pdll ^k U*_a (J^.Ai pi Anil pi pi 4 ^a jJ 12 ^ —11 j 4 iaSS ^ald 10 Au ^^Inl ^ a La£ Anil* 

UpdqtfeJI ^l*j-a Ak^ I j^iin ^1 ^_jV cAja^JI a£jjui 1I U*-a I jl^p-■> <illi p^l 4 AjjlL^all w ^l ^a^£aj ^1 <jl Ja^PUB & ( Anil* 

^ l£-ajud^}lai ^pill fiAAaJl A^Jjudll ^k Ux-a vl-N.lun pj^ull pli iiilll 4 ^ajJ 1 3 ^-} js&^Axn Anil liilj 4 ^a jJ IS B Anlli 4 L_JjIIxaII 
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^ Duration _2! aja^j ^ laljail] ^Jj J A*J f$ia (J£ <_£ Jjuj (2S2 4 ^2c> 1 Ja CIljA^j j! J J2 I j JS La£ 3 8c C Ai2l — 5 

LaLaJ , _g22 AJ 4 2 -lLaSI 

► uj^ <212 4 f 12 ^ 2 n wil l 4^ j 4 1821 ^ j2l Jj 1Q2I ^»j2! q * a2aj ^l2 g <21 ajV 2j2^a B ai21 * 

Updat© _11 (J-aC. (*12 I g ‘l<Q IA.jja-a 2 g 21 ^»j2l AjC. ^.L^ljVI ^ J 3 ^12 ^) Ai2! Ia^_J 4_iu*aLiJl _SI 


(J-aC- 22 U 1 ^ ( ^-JJA^jSl (jli l_j^)^A I_ j 4 1321 fj 2 ! ^Jl 10 JI ^ __$ 2 l ^_j>a 4 _|Iaj J|l 3 ^UaLaliV IS Jla^a (jl-^ AjjjJall ^j^an Ai 2 l^ 

_Si (J-aC- (j-a^ f 12 I g ^ l^jja-a 2 3 21 ^aj2! Aic- ^.l^ljVI p-aD ^ J 3 ^ulj£ CllJAa2! qa AjIAj *^1J ^ j2 c2S2 


► l2 t 2521 ^j2l J AjjIaj jjj J 2 >a«j Iaj 2 23 21 ^j2l J jj£S jS nkl l qa JSI 4j2aj jlS2i42 JS 2a jl£ aJI-6 

^ a 2 c. <. > ngj j Star 21 qa ^juj ^ jj tar a-oK Ja L 2 LL j 4 ^ISl g La£ J 2 J 12 U j (Jja*j J l^j ^ 2 a Duration 21 

". 2jI 3 sa 2 jl£ u^b J caa^ ^21 Lag _si 

^ 5 20 SAiS DurationJl ^ 1^^212 4 f jpUl <> JSi c2j<S JSEaJI-7 


^ c t ilSI j Dart SI (j-a >n (2S2 ^ ^SS <JI2 p£l 4 S - 2 2 ^ 30 ci^ l-^j pi cJ2j V 4 -jl u^S Ai2l -g 

29-12= (jj2! Ai2l a22 ^-Aj ^cjjtj j CluAaaSl j jjj (Jj22 JJ^Li c^l 

► . 12 <> Vaj^uI 20 S 2 D Duration]! ui ^UaJ ^212 4 fj 2 U' 2)-a Cll3 j <] J jj AJ 4_jl JS Ai2l -9 
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Project duration 
becomes 45 days 













































Example 2: 


3 


10 

B 

3 

7 

10 



0/0 


io| 

201 

D \ 

10 

10 

20 

5/5 

ho 


15 

1 E 

M. 

5 

20 


i /■ 




23 

1 F 


15 

24 



0/0 


20 


24 

G 

20 

4 

24 
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0/0 



JijJull CAfy^ull ^ua jj AalHSI Jalllij j i J ji£> ^U) \ 0 ^*4 blfrl jjj£j J a£> ^j* 
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► *1 Day remains to finish Activity B . 

► *Activity D was over estimated & it's now believe to require 8 days. 

► * Activity E cannot start before working day 30 . 

► * Activity F will start 3 days after the finish of activity c . 

► * Activity H was over Underestimated & it's now believe to finish in 4 days. 

► 

► 1 - The project duration & the critical path. 

► 2- Construct the reduced network at day 10 . 

► 3- Update the network & determine the project duration ‘ new total & free float & new 
critical path . 
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^ lAjfLa 2)1 til111 4 E.S = 1 0 Ak» Iaj ^£,21 J Updot© _JI J-aC. Jja !)lsta AS ^a! Ja^.VI j 4 A & C ^jjAkll AlsLajl*-® (_$! J^Ai ^ — 1 

SAiAaJl A^Jjudll , J li*-a 

Duration _3I uj^ ^SAlU J E.S = 10 Ak. 2i Updat©2l Iaa 2)1£ j 4 lALaj ^gVj Updot© _JI a*j ^jj ^lA^-i Ajl jAa b Ai2l -2 

^ . 12-11 ,3 a2l 1 l-ll j2 Ak. CljAaAll J^c- ^j-a A IAj Jaid A^ .. Aj Aj^aLkll 

^ ^Ijj § ^*j ^^Ajl AS AjI Jaaa ALa jALoil ^j^l SAaAaJl AAjjudU ^ Ai2l £jJal 2)1 tillj ^t- i C Akll AitgA (j-a 3 Aaj Iajjjuj AjI J15 F Akll-3 

^ .11-10 = 1 JjilA Lag a2£ a2c. Start _11 j* ^juj ^ jAj Start a 2£ jAj LalUa ji E.S = 11 11 a*j F a^ 21 l.\n> rt <212 

^ .10 ^aj fM 8 SaaI Duration —II J*_^A IaI ^tkA 212 4 2)^ jiiAi AAaj a! jSjj as Ail D a2I -4 

►Lag a2c. j Start —SI 2>* ^H2 Start a2A JIS 2^1 ‘ E.S = 24 2j' l$\ lW- 30 cJ^ Sajj jl 2 ^-<m V Ajl j£a E a2I -5 

. 24-10= 14 <jjfill i$\ Anil Ajfijj *Aj J 2 n Wil l 2>*j Q& 2j21j d 

^ . 2 2^ Vaj i 4 SaAI DurationJI J*_^A IaI ^IkA 212 4 ^j^ll 2H 4 cJS^ AAaj a! ^ajj as AaI H a21 -(> 

Update^ 21 jls^ia Ak Ij^Ak ^1 ^aV Saja^JI a£j2oH ^a U*-a Jaaiuj tillj j t a^jIU^U caIAja^aII ^a ^1 AjI Ja^3Aj G Ai2l -7 

. l^ajujjAuj 4j JI aAjAaJl AAiAII ^ Ua-a JAAluj G Akll 2)^ <212 4 ^jj 24 AaJ ^2"..'“' G Aklli 4 L_JijlL-21 


JjkAll ku SAaA^. aAiA ^jujj ^ SaA t212 4 J^kll J^l CAjA^. ^_^2l CA^AkLiH ^^Ic- t-AJaAll 2)-® I Alik 
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Critical path EGH 













































aiming * repetitive projects 
Line of balance * L-O-B * 
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ne 


j ClJlli]! (J!La (JlLa (JjVI ^!La j)\ y \W ^j£j* 

jli^Ji ^jl A^jLuali 500 I^j A-u£jo3 a n^* 


* 

^ # ^ a j ^_ya A£. ji a] ~j ‘ " Q '' 1 JLqj£ i Sj^^Lall dltc. j^jjuIaII 


0 


1 

A 


1 



1 


3 

B 


2 



9 


10 

E 


1 





Scraping - Aj j^aj 


Excavation - j** 


Piping - Ajjj-oj 


Testing - Ajjjol: 


Filling - 
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^ AjjIjI! a-la. jll ^ ^__^ull (J£ jis i V c ''' AjjIjII S^. jll 4_a >jj ^jVl o-l^. jll ^ 1^ AjjjouII 4_i}£L» ^ j£a* 

^ 4 ^jjjuLall (Jjjaxj ^la V UaL»J ^jVl 6^jll ^*1" <^1^. Vj Ajjlji] S^.j (J&ijj t <L^)]all 6^J £3j-all <^3 (J-axll jJjuiJ* 






























































































104 


^ 6.1^ jll jLaJl j-aj 4_l]] llbjaua Ajj (JjJal <>J * ^ 1- CjIa^ jll AlC> ^ ^jjjuball j<aj* 

T = ( N — 1 ) * Time of oct. C + #■ j*j s^j 60 ^ jlaj) cbb^jll jiajib ^LaJl JIU1 tdlj ( jnlvfo 

= (60 - 1 ) * 4 + 10 = 246 weeks 


^ ; jUajjudll jlb& jSljlb V] (jllaj V lAA* 

► . F.S ^jbll jjj cbli!A*Jl -1 

^ a A^lj (_J-aC- Onuh'i Jjilll -2 

A^.lj (J-aC. ^£ja ^AibjuiJ V ^jbll J UJ^ ^ AjlliJl ^ Cbli£l*Jl jV ^1-libjuiVI j-iU I^A 


^ jjfLa j' 4J JaJaaJbl ^ic. 1 5-^1 Asu ^jjjuLall (Jjb ^ka i ^jjjuball 4julb-a (jLaC-l ^3 jjAaII jjAa 4 A^lnn Ja^. j& 

. V fi <uk ^\£ u jxilL p Ja Objective line ji ^ j ilia caIa^j 10 
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Objective line- jLu ja j 


vw jlAJL&ll Jxj flu, ^ J^ULd 



tan angle = R = 


N -1 


TimeT 


tf - to 



Activity 

Color 

A 


B 


C 


D 


E 



Object line 


i>u; trfSI 
































Unit N 


Activity 
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L 4a1jj 



\jla lili A & B <jt£ 13] -1 

to A + Duratiortof B aI^juu* c^lliA 

tf A + Duration of B 

^ JjVl -ibll (j-o .ibll j A & B (jlAb ^Ua (jl£ li] -2 

^ ^aJJ ^ K > ’■ j i C1j5j AiC- Ut^o ^jj^jjJl ^S^lj A^LaLG j^Jaj Li& 

tf B= tf A + Duratioi>of Bcfcj^ 


to B= tf B 


N„-l 


^Ull^ ^lall lull t>° j ijj^ J 


^ ^^jliill .Hall ^ya aI^xx (JjVl ArJl j A & B ^AiLo (jlAij c^lliA (jl£ li] -3 

^ ^sJJ AlfLuuJI 6^A (JiiJ j 4 dj3j JUC. Ixx ^jjA1j]| A£jjau> j^Joj Ua 

to B= to A + Duration oMJ aJ^i*aii JjjIs 6^ ^ j <J§Vi ji ^uli a^ j^.j 
tf B= t° B + p' 1 ► J13K ^ISII jiJUl^l 0 -j OjSj J 



Aij (jV Ajlgill <>J Cfi' jt^vsVt J*vn\I 



s^jii ^t ^ ^jvt sj^j» ^ jjSn <ayt* 
j-^u fjLj 3 dui <# s^ 4 * M-uwUi) 

lj 2jit ^jjtij 4-autjit j Aoilait j A_iiUit dit^t jit 


. s^jit ^ jjSrt ^Hait ajs Ja*j ^iit 
s^jit ^ 4 _La& ^jjtait ^siait w ^ *j Lajuc- jiuig j* 
. t&i j $4-u.jtuJt skjit ^ jIjj AaiOit 


. jj^Sf Sa^j (j-a J^xit fiiv JlHit jA 


Activity 


No. of 
crews 


Prod. 

rate 




A 

4 

2 

B 

12 

3 

C 

3 

3 

D 

6 

1 

E 

15 

3 

F 

6 

2 


► 1- Draw the objective chart and calculate the project duration . * Duration = No. of crews / Prod, rate 

► 2- Calculate the min. no. of crews for activity E So as the project is not delay . 

► 3- The project manager during the project control at week 30 < act. D finished 10 units < What actions 
should be taken to correct this situation . 

► 4- The Progress report at week 19 . 
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^ _ (JfljuoV (j a j jl-^1 <j-a 4-ibjjllj >^b^ JjAaJj i .Ab to & tf (j^ Aj-I^j Vjil <» - la^j 

^ (JjJjuo ^gjJl 4 j2/Ij]I CllVl-^1 (j-a l^alj <^jj]l Vn > >1 (j^ ^ i AjAxj] l g > <a»J ( ^1 c. Xojxj L?**^ ^(JAxx 4i Lfl ^JJjuo 


to = 2 
tf = 2 + 


^ Ab ^gic. Aajuj Vj Ab Jj jA 


* 


N - 1 
R 


25 - 1 
2 


= 14 


^ # ^jVl <Ul-aJl (jjjlja ^Akiub c^Ua! 2 jA j L«|J (_^jIjuj!a (jjll*Jdl J Aab3 lx-a (jjAbll <Ja*J& Ajjlio jbbjuj tdlil c A Abll ^^ic. Abll Ia& Aajxj* 

to f = toA + Dur. OfofF = 2 + 3 = 5 
tf f = tFA + Dur. Of of F = 14 + 3 = 17 

► 

^ _ AjjUii! <lUll ^jbljS »>'*< blbll Rb > R ji Axii \jla (_jjAbil (Ja*-« <j^)UL« ^ali>>i AUaI i A Abll ^^ic. Abll IaA Aab-j 

tf b = tF A+ Dur. Of of B = 14 + 4 = 18 

to B= tf B - S; 1 =18- 25 4 1 =10 
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t Alii) ^ If- Anil I A* Aajju 


lull liA 


= 18 


Arill ' ; AA Aqjxj 


6 = 17 

5-1 


= 41 








Ill 


Units N 


25 


1 

2 


:uj jl \ c>j ja j 4 i ja j qaj j Objective chart 0^4 u^' 

; Jj^ ^ to & tf ^ja Aj\ £ La £- a ^. J<^V. y j-a 



TimeT 


Act. 

Color 

to 

tf 

A 


2 

14 

B 


10 

18 

C 


11 

19 

D 


17 

41 

E 


11 

19 

F 


5 

17 


Project duration 
41 week 
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^j^jjula]! V! Ja^jjuiJ U^V' Ail]! ^ 2 $ cJ^xj ^nJ! ^ilaV! (J-ilsj L-J^ila^ 

^ ^jn]t jlik^VI AiU ^j£J 4 Ui (Js! L^ax]! ^iLla! JUJU j 4 bjfa J^jJa! JlxJ ^ g Vij l** 112^J ^jl£^V! ^)Ai An]! *lian (Jdlsj (jjJ^Ia U^ <Al]i ^aln j 

U] V! Iau (j] An]! jV A AnJ! jlnc^Vl AkVl ^ i>j j t ^j^jula]! jd^ln] Un* An]! >b 1 j] ^^iii j Anil jA nil ii& ^glc. juH*j 

^llill jj-a Aiill AjinI (j£n« <J.l*Ja JS 1 (jjj*‘l ^~ij>n tilllil ( /\ Alii! ^g*nl 


Min to e = Duration of Activity A&E = 2 + 5 = 7 


^ Cjlia^1 ^ AiJ! I^A Ia&jj U& U ^Ulb j 
qa iaAS 7 jA j Aliij vji 

. £j*«i 11 


Max tf e = tf d - Duration of Activity D = 41 - 6 = 35 


4^3 iLit lA jAjj £yi ? l$iiVI Ufe ^iUlL j 

£jf“! 35 J*j j* j 6 s " 

. £j*-i 191> ^ 


^ (JIloi Alin]' Sjlia (Jjia (Jjlii j 4 ^jjjoui]! (j^j ^-lc* jjjj ^] ^lAlU j ^^kV! ^jAj]t !Ufc jjjj (jl <jj^ lA-^V^ jAi *An]t ^ Aiin Sj2a Ua 4 j! Jisn Jjjujo Uni 

J*x5t ojU^J (Js JaxS! U4 v >* AnJ! !A& (J^xj ^Sll ^HaV! ^JlAiU 


So R Min E = 


N -1 

tf - to 


25 -1 
35 -7 



*5 = 5 


Duration of Act. E 
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_uAj]I Ajc. tilli j -lij <J£1 Ajjlall AnnilL tilli j oA^.j 25 J Lb^Lunl L_lijllxall (AjIa^. jll ^gk Anil Alin 4_nn lAA (J-ajjjj j t An <_]£ <jc. jjj£j (J^C. <■ _Jjllna 


Percent % 


Lai Ajjlall Annl! i—lLna. j c Jbu ^gVn ^aJ Ajfil j Iaj 



Anil l.ic. La CjlAi,jll ^k Lb Alin ^LS A jnll 19-^ ^j^juoVI Ajc. AjI L^Nj 


JU11£ LjIa^.j11 ^k Anil lAb ejl-aL] 


19 - 17 
41 -17 


* 100 = 8.33 % 


Activity 














1 - Quality control: 


^ # Sji^y 4 j is-^ ^ 

^ # C-LluoI cJ^XJ (Jj£L) J (JJJ-ilg ^ ^ill ^^LaLLalVi ^ll (Jjud^)J ^J^jolaII (^JA £ ^3 <LaC» JjULall ^ g Ij LaAlc» 

* £ 

djl <J^)l£l J £3 ^a1Lj oJLiAjj (^ill (J^&xll ^JJ 


2- Progress control 


e. £ 

^La^ll 0 ^\j^)JIj J £ 3 ^a 11 j 6 .^Vi ill (J^xll ^jiaL^i (J^C* ^JJ 


3- Cost control: 


A qK%V, AjIxsI A c\<\W 4j^jiJLo j £3i^aIIj aJuijj (_£ jJl (J<a» \\ ^ua^i (J-aC- ^aJJ 




^ > Jl 

^ A^lilll ^4 jSJ -12 j| lia^UI ^JJUjJ (3^ * ^£^^4 dlll^A (J L^J isJh^M&lj ^J«4 (JS| 4^i£jj| £j| . W 1 ^JJX4 TLJjtj Jj& ^J^44l| ^J-4 

** ** “ ** ** v O' * ** ^ r ** 

. ljLui^i JUij j£j (JjSj j£ Ua t j Ljliufllj-ail 
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► 1 - Work scheduling (W.S): 


► 



^ # 30 LajLaVl\l ^ Ud'N ^LLoS 4 4 _iic* LljllVlll ^aJ La 


► 2- Work performing (W.P): 




,j 10 <^3Ua Jill! <jjfL ^JLilL j S^-j 20 SjL^jI ^Laa 4 (J*_alL La jA 


► 3- Budget cost (B.C): 

^ . $ 1000 ^ Q^*^' ^ILaS 4 Lg-jujLa C* La lLaxMl ^aJ j 1 g ^a L_Lj^)L^a^all 


► 4- Actual cost (A.C): 


^ . $ 200 1-gJ LaLa^v^\l <il£j c*JLi& (jj^j ^LilL j $ 1200 ^ ^ILos 4 ^Sll 4jUq\l x^a^\l 
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► Budget cost for work scheduling (B.C.W.S) 



B.C.W.S = 1000 $ * 30 = 30,000 $ 




► Budget cost for work performed (B.C.W.P) 



B.C.W.P = 1000 $ * 20 = 20,000 $ 





B.C.W.S = 20, 


Ljlilil(JJ oJ J UfljAjj Suk (jl j 


If the value is ... 

Case 

-ve 

Delay 

+ve 

Progress ( A Head of scheduled ) 

0 

According to scheduling 
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► Actual cost for work performed (B.C.W.P) 



A.C.W.P = 1200 $ * 20 = 24,000 $ 


^ dbaj ^1 ^^ill 


► Budget cost for work performed (B.C.W.P) 


B.C.W.P = 1000 $ * 20 = 20,000 $ 








J^xll ^ illjaJl (JaJ j Ljli (jk ufljaJl dli& (2)1 ^ 



If the value is ... 

Case 

-ve 

Over - run 

+ve 

Under - run 

0 

In balance 


Uua (jjlajjll (2 )J^j (2)1 (JpUaVI (_^ 1>ujV1 *UIa21 

" Ve 

SjLJ ljIIjj^aII j nil ^jk jib dU*-a lA££ 
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(jl (jj-i A ^ *' A (Jj\ J (JJC>^JjujI (J-dJtll (j^a^Sl (J-aC> ^»JJ j blj-a ^jjHiui 6 . 1 a ] £^j^)jauJl ^)-*!luil IaI ** 

. C>0 



^J^l£ AMjJI ^ijJaJj 


Time 







► 


T = To( 


B.C.W.S . 
B.C.W.P ) 


C = Co( 


A. C.W.P . 

B. C.W.P i 
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If.... 

Case 

B.C.W.S > B.C.W.P 


B.C.W.S < B.C.W.P 

1 jilli £■ g-^lu 

B.C.W.S = B.C.W.P 

aJ ^ Vi i 


if.... 

Case 

A.C.W.P > B.C.W.P 

AilSSll jS 

A.C.W.P < B.C.W.P 


A.C.W.P = B.C.W.P 



► ***lf T > To 

lift A JjljLail jjaIj Cal j Llui £ji oUjla 

► 

► ***lf T < To 

^ . ^JU]l£ JjIIaI] Slitia f Ua&l ^jj j njui £jjAaJ) <jt dUa-a 











Example 1 : 


► 


cost 




121 



B.C.W.S 

3,000 

1,400 

1,500 

1,500 

1,800 2,000 

B.C.W.P 

2,500 

2,000 

1,000 

1,200 

2,000 2,500 

A.C.W.P 

2,000 

1,600 

1,450 

1,800 

1,500 3,000 


equired : 


► 1- For each case, what is the project duration (T) & final cost estimated at completion ( c ) 

► 2-lf there's a bonus of 100 $ per week for early condition & penalty 200 $ per week for late 
completion , what is the worst & best project situations. 













Case 

T 

C 

Cf 

1 

24 

8,000 


2 

14 

8,000 


3 

30 

14,500 


4 

25 

15,000 


5 

18 

7,500 


6 

16 

12,000 



That : 



x i B.C.W.S A 
'°' B.C.W.P ' 



C = Co( 


A. C.W.P 

B. C.W.P 


) 


Cf = C + 
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8,800 

7,400 


16,500 Worst case 

16,000 

7,300 - Best case 

11 



b(To - T) in case of bonus 


P(T - To) in case of penalty 











Example 2: 


Activity 

Duration values 

Total cost per act. 

A 

0-1 

4 

2,000 

B 

0-2 

5 

1,500 

C 

0-3 

1 

600 

D 

1-5 

5 

1,000 

E 

2-4 

2 

1,200 

F 

2-5 

3 

2,400 

G 

3-5 

8 

3,200 

H 

4-6 

10 

3,000 

1 

5-6 

3 

600 

J 

6-7 

5 

500 






► 1 - Draw the bar chart diagram & calculate the project duration 

► 2- Draw the cash flow diagram . 
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► 3- The project has been worked 9 weeks during this time 10,000 $ has been charged 

► (Actual cost) for work performed , using the S-Curve (cash flow ) Give your comment 

► on the project situation at that time . 

► 4- Predict the level of the expense & the project duration at week 9 according to the 

► Following values: 

► *B.C.W.P = 11,900 Or B.C.W.P = 10,000 Or B.C.W.P = 11,000 



Solution : 


► 1 - Draw the bar chart diagram & calculate the project duration 

D 

1 ^SS 5 


0 


c 


G 


H 


6 


j 


7 


Activity 




Bar chart 



► 2- Draw the cash flow diagram . 


Cost 


A.C.W.P = 10,000 $ ( Given ). 

B.C.W.S = 500*4 + 400*5 + 600*1 + 200*5 
+ 600*2 + 800*3 + 400*8 = 11 , 900 $ 



Time 




► 3- The project has been worked 9 weeks during this time 10,000 $ has been charged 

► (Actual cost) for work performed , using the S-Curve (cash flow ) Give your comment 

► on the project situation at that time . 


ne variance 
>st variance 


B.C.W.P - B.C.W.S 
B.C.W.P - A.C.W.P 


11.900- 11,900 

11.900- 10,000 


Zero ( According to scheduling ) 
+ 1,900 $ ( Under-run ) 


riance = B.C.W.P - B.C.W.S = 10,000-11,900 = -1,900 $ ( Delay) 
variance = B.C.W.P - A.C.W.P = 10,000 -10,000 = Zero ( Balanced ) 


► 


U‘J 


/ariance = B.C.W.P - B.C.W.S = 11,000 - 11,900 
iance = B.C.W.P - A.C.W.P = 11,000 - 10,000 


-900 $ ( Delay) 
+1,000$ (Under-run) 


► 4- Predict the level of the expense & the project duration at week 9 according to the 

► Following values: 128 

► *B.C.W.P = 11,900 Or B.C.W.P = 10,000 Or B.C.W.P = 11,000 


► 

► A- At B 


24 Weeks 



T = To( 


B.C.W.S 

B.C.W.P 


) 


► 

► 



11,900 > 

11,900 ' 



► 


► 


► T = 24 ( ) = 28.56 Weeks 

v 10,000 


C = Co ( 


A. C.W.P . 

B. C.W.P ' 


=16,000 ( 


10,000 . 

11,900 


13,445$ 



=16,000( 


10,000 . 
10,000 ' 


=16,000$ 


► 


► T = 24( 


11,900 

11,000 


) = 25.96 Weeks 


C =16,000( 


10,000 

11,000 


) =14,545$ 


Ilk- durations .inJ direel oisIn loi each acliutv in ilk- network of a >m; ,H construction L ‘ onll,Kl 
nikloi hoih normal nnJ ciadi conditions me given m ilk- lollowmg uhle l-.stnMish the lcsisl c° sl 
Ioi expediting ilk- vonii.h i Determine the opiimum duration of the eontiaet jN^unitnc 
indirect eosl I I I» > da\ 


I able " 2 Data for l.xample ** I 

N(»rmal ( fasti 

Diiralimi («la\) ('osl(ll) Duration (»la> I Com (11 ) 


Aclivitv Pmialfd hv 


A 

B 

c 

I) 

J 

I 

It 

II 

! 


i: 


a 

\ 

B 

B 

l 

I ( 

1 

n (i ii 


i - 

ir 


“linn 

nIKKI 

inno 

N||| III 

I (Kill 

'III III 
Mil Ml 
;niki 
"(II 1(1 


10 

(• 

12 

I 
1 

J5 

II 
10 


“ 20 o 

N M HI 
IM Ml 
N|»IKI 
| 0 'll 
♦ .^i in 

f. %nr» 
2 n.no 
'I NO 


,_ r*C f Of«sAA 0^ l2o (j£*-* Up 

(\J\ & 'pHL )j\j. C) 1° _s^ 

. (pz (prP' r'S > LS 

tJs] ft] ^ Ubjj^ Crash J\ )U> J*_> 

ctur.*f.*4 ( js\ cJpj (/^ u 

p ^s> pi 'cMik cpj> ^ 

C.QMKW ^--- GfefrfeP) b <bpcX**> dj>\ 

Cw <Vd>uJ Os-f 
'Oc Cv^ih dwlfc\io^ 
r f*tiA daf^vri 


T&n 


ic*\ 


CnuAoO^PlV 
c)j Ia^> 

awJ!-" 

3 eCi^i\ 

//oG^V -> -IP 

J 

V* 

p c : (ii/ly 


Ac*. 

'R 

X>n'T>c !-■ 

A 

| 00“ 

2 

•& 

»5o 

2- 

T> 

o 

3 

o 

£ 

5o 

1 

r 

2300 

1 

Gr 

6 O 

5 

a 


2 

I 

L * j 

a 


P aLw 


1 


wf 
~7 * 


J 


i 
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